INTRODUCTION {#sec1-1}
============

Today, almost 3.3 Billion individuals, i.e. half of the world\'s population, are at risk of malaria. In fact, malaria, as the most important parasitic disease, is one of the major health problems in some parts of Iran\[[@ref1][@ref2]\] and one of the main factors of morbidity in the world.\[[@ref3]\]

Based on the annual report of malaria by the World Health Organization (WHO) in 2011, 216 million cases of malaria have occurred in 106 countries around the world in 2010 and 86% of the victims were children below 5 years of age. Of course, the number of the malaria-related deaths in 2010 was reported as 655,000 cases which showed a 5% (36,000 cases) decrease in comparison to 2009. Although this seems to be a significant improvement, these measures are quite alarming for a disease which can be completely prevented and treated.\[[@ref4]\]

In general, malaria is considered as a major barrier to the development as well as economic improvement of human communities. In the same line, malaria affects the individual\'s lives by increasing poverty, limiting education opportunities, and resulting in their being absent from school or work.\[[@ref5]\]

Nowadays, malaria is the most important parasitic disease in Iran and mainly involves the southern areas,\[[@ref4]\] including Sistan and Baluchistan province, Hormozgan province, and southern part of Kerman province. These areas have been limited by Persian Gulf and Oman Sea in the south and Afghanistan as well as Pakistan in the East. Overall, these provinces comprise 12% of Iran\'s population and account for 62% of the country\'s malaria cases.\[[@ref6]\]

Furthermore, malaria is one of the major health problems of seven tropical cities in southern Kerman among which, Ghale Ganj has shown the highest rate of both indigenous and imported malaria cases over years. With the annual parasite incidence (API \>5 case in 1,000 person), Ghale Ganj is still at the control stage and has not entered the pre-elimination stage,\[[@ref7]\] which might be due to the city\'s being adjacent to some areas of Sistan and Baluchistan and Hormozgan provinces.

Malaria control programs have not been highly successful in tropical as well as subtropical developed countries. Moreover, lack of resources for management of the disease, occurrence of drug-resistance in parasites, and the mosquitoes' resistance to insecticides has led to the failure of some malaria eradication programs around the world.\[[@ref8]\] Overall, due to the epidemiological as well as entomological features, lack of technical success, occurrence of drug resistance in parasites,\[[@ref9]\] mosquitoes' resistance to insecticides, environmental problems, difficulty of biological control,\[[@ref10]\] organizational deficiencies, insufficient access to effective healthcare services, urbanization and transfer of human population,\[[@ref11]\] the involved countries' social, cultural, political, economic, and ecological factors, and the economic burden of the disease, the possibility of controlling the disease has been limited.\[[@ref9]\] Meanwhile, drug resistance is considered as the greatest challenge against malaria. In fact, resistance to the previous anti-malaria drugs has been shown in all the countries around the world and has resulted in an increase in the mortality of the children.\[[@ref12]\] Therefore, malaria prevention educational program is highly essential\[[@ref13]\] and more efficient programs have to be designed and conducted. Effective malaria programs consist of multiple interventions with the purpose of control as well as prevention and more emphasis on health education.\[[@ref14]\] It has been proved that knowledge, attitude, and malaria-related behaviors in the residents of high-risk areas can increase the awareness as well as the probability of cooperation and acceptance of preventive actions against the disease.\[[@ref15]\] Evidence also shows that malaria control programs accompanied by the society members' cooperation are more effective than those which have been designed and carried out by the government alone. Besides, educational interventions on increasing the preventive actions in the residents of malaria risk areas can play an effective role in planning for controlling as well as preventing the disease.\[[@ref16]\]

In general, educational skill is of utmost importance; in a way that educational intervention must be accompanied by planning before, presenting models and patterns during, and assessment after the education.\[[@ref17]\] Thus, novel educational methods and theories of health education whose efficiency has been proved should be utilized in order to teach health issues. Considering health education, theory refers to the instruments which help health trainers to develop a better understanding of what has affected the individual\'s or the group\'s health as well as basic behaviors and, consequently, design more effective interventions.\[[@ref18]\] In the present study, protection motivation theory has been utilized in order to investigate the preventive behaviors against the disease. This theory includes both behavioral and non-behavioral factors\[[@ref19]\] involved in the disease. It was developed in 1975 in order to explain the effect of fear from health dangers (e.g. malaria) on health attitudes and behaviors (e.g. protection behavior against the disease) and that fear can affect the selection of behaviors to a great extent. Rogers stated that fear affects the protection motivation through 5 constructs of perceived vulnerability, perceived severity, response efficacy, response costs, and self efficacy;\[[@ref20]\] and finally, protection motivation leads to the stimulation of healthy behaviors.

According to this theory ([Graph 1](#F1){ref-type="fig"}),\[[@ref21]\] individuals develop a considerable tendency toward accepting the suggested behavior in case their perceived threat is high, i.e. they consider themselves vulnerable to a disease (high vulnerability), they consider a disease as severe and with a great number of complications (high-perceived severity), believe that the suggested behavior can be effective and prevent the disease (high efficiency), consider the costs of performing the behavior low (low response costs), and consider doing the preventive behaviors easy (high self-efficacy).\[[@ref22]\]

![Protection motivation theory](IJPVM-5-463-g001){#F1}

Overall, in order to prevent malaria, both behavioral and environmental factors must be taken into account and on the contrary to some health education theories which only focus on behavioral factors, the protection motivation theory considers both behavioral and environmental factors which the individuals can use in order to protect themselves against diseases and accidents.

Up to now, no educational interventional studies have been conducted on malaria or any other issues in Ghale Ganj, Kerman, Iran. Therefore, the present study aims to investigate the effect of health education based on the protection motivation theory on malaria preventive behaviors in the rural households of this area.

METHODS {#sec1-2}
=======

The study population of the present interventional, quasi-experimental research included all the households of Ghale Ganj who were selected through cluster and systematic random sampling. Among the 8 health centers of the city, 4 health centers with the highest incidence and prevalence of malaria in the recent years were selected from which, 2 were randomly selected as the control and 2 as the intervention group. According to the sample size formula, i.e., 2δ^2^(*Z*~1-α/2~+*Z*~1-β~)^2^/(μ~1~-μ~2~)^2^, δ=2.1, Z~1-^α^~=1.96, CI = 95%, Z~1-^β^~=0.84, μ~1~-μ~2~=1, and power of 80%, 70 households were selected for each study group. The required households were selected through systematic random sampling by referring to the health houses (*n* = 22). Of course, considering the probability of loss, this trend was continued in all the health centers until 80 households were selected for each group. The inclusion criteria of the study were being above 15 years old and living in Ghale Ganj. On the other hand, the exclusion criteria of the study were failure in cooperation and not being home after 3 times referring to their houses. At first, 160 households took part in the study (79 in the intervention group and 81 in the control group); however, 16 (7 in the intervention group and 9 in the control group) were excluded due to failure in cooperation and not being home after 3 times referring to their houses. Finally, 144 households (72 in each group) were enrolled into the study.

The study data were gathered through a researcher-made questionnaire including the constructs of the protection motivation theory as well as a checklist of malaria preventive behaviors based on the questionnaire utilized by Rostami\[[@ref23]\] and Morovati.\[[@ref20]\] In order to determine the content validity of the questionnaire, it was given to the health education as well as medical entomology professors and they were asked to give their opinions through choosing the options of not related, weakly related, related, and strongly related. In case a question was considered as not related or weakly related, it was omitted from the questionnaire (overall, 12 question were omitted). Furthermore, in order to determine the reliability of the questionnaire, it was given to 32 household members similar to the study participants who were not taking part in the study with a 12-day time interval. Using the test-retest method, the correlation coefficients of perceived vulnerability (0.83), perceived severity (0.80), response costs (0.80), self-efficacy (0.80), and response efficacy (0.73) were all at the optimum level. The questions regarding perceived vulnerability (3 questions, score range from 5 to 15), perceive severity (2 questions, score range from 5 to 10), response costs (3 questions, score range from 5 to 15), self-efficacy (3 questions, score range from 5 to 15), and response efficacy (3 questions, score range from 5 to 15) were assessed through the 5-option Likert scale ranging from "completely agree" to "completely disagree". The items of the checklist of malaria preventive behaviors (7 questions, score range from 7 to 14) had 2 (1 = undesirable, 2 = desirable) options. The ethical considerations of this study included respecting the study participants, explaining the study objectives to the participants before completing the questionnaires, obtaining their consent for participation in the study, not applying personal opinions when completing the questionnaires, and training the control households after accomplishment of the study.

After establishing the coordination with Jiroft University of Medical Sciences, Jiroft, Iran as well as Ghale Ganj health and treatment network and obtaining the households' consent, the questionnaires were completed for one of the above 15-year-old members of the households by the researcher and two other individuals helping him. This was due to the fact that most of the study participants were illiterate. Then, an educational program on malaria as well as its preventive actions, i.e. filling pits and pools, using bed nets, using nets on doors and windows, and protection against being bitten by anopheles mosquitoes, was conducted by 16 trained health workers for the subjects of the intervention group. This program was performed through group discussion and question and answer methods in at least two hours for each 15 individuals in a period of one month. On the other hand, the members of the control group did not receive any educational interventions. Two months after the end of training by the health workers, the questionnaires were completed again and the data were analyzed using the SPSS statistical software and Chi-square and Wilcox on tests.

RESULTS {#sec1-3}
=======

A total of 144 individuals from the study households answered the questions in the present study. According to the results, 50.7%, 20.1%, and 29.2% of the study subjects were in 15-30, 31-45, and above 45 years age groups, respectively. In addition, 69.4% lived in the main village, while 30.6% lived in Satellite village. Furthermore, 11.1%, 13.9%, and 75% of the household heads had government jobs, were jobless, and were self-employed, respectively. The results also revealed that 50.7% of the households had 1-5 members, while 49.3% had more than 5 members. Besides, 48.6% of the study subjects were male and 51.4% were female. In addition, 21.5%, 49.4%, and 9% of the participants were single, married, and widowed or divorced, respectively. Moreover, 61.8% of the households had bed nets at home, while 38.2% did not. Finally, 22.9% of the respondents had got infected by malaria in the past. The results of Chi-square test did not show any significant difference between the two study groups regarding the demographic variables. Results are expressed as significant at *P* \< 0.05 \[[Table 1](#T1){ref-type="table"}\].

###### 

Relative distribution of the study subjects based on the demographic variables (by Chi-square test)
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The results of the study revealed no significant difference between the two groups regarding their mean scores of the constructs of the protection motivation theory and malaria preventive behaviors before the intervention. However, the results of Wilcoxon non-parametric test showed a statistically significant difference in the intervention group\'s perceived vulnerability, perceived severity, response costs, self-efficacy, response efficacy, and malaria preventive behaviors before and after the intervention; results are expressed as significant at *P* \< 0.05 \[[Table 2](#T2){ref-type="table"}\].

###### 

Comparison of the two groups' means of the constructs of the protection motivation theory and malaria preventive behaviors before and after the intervention (by Wilcoxon test)
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The comparison of the scales of malaria preventive behaviors checklist in the two study groups before and after the intervention (by McNemar test) is presented in [Table 3](#T3){ref-type="table"} with significant result at *P* \< 0.05.

###### 

Comparison of the frequency and percentage of the constructs of malaria preventive behaviors before and after the intervention in the two study groups (by McNemar test)

![](IJPVM-5-463-g004)

DISCUSSION {#sec1-4}
==========

The present study investigated the effect of education based on the protection motivation theory on malaria preventive behaviors. Till now, the constructs of the protection motivation theory have predicted the preventive behaviors in a great number of studies whose results are going to be discussed in comparison to those of the current research in this section.

In this study, no statistically significant difference was observed between the two groups' perceived vulnerability scores before the intervention; however, a significant difference was found in the intervention group after the educational intervention. This is in line with a study conducted in Yazd using the protection motivation theory in order for the students to protect themselves against sunrays and prevent skin cancer (*P* \< 0.05).\[[@ref24]\] Moreover, McMath conducted a study on the role of individual differences based on the protection motivation theory and the risk of skin cancer and revealed that in comparison to the subjects with low-threat messages, those who had received high-threat messages had gained higher perceived vulnerability scores (*P* \< 0.01).\[[@ref25][@ref26]\] The findings of the present study are also consistent with those of the study by McClendon on the effect of intervention based on the protection motivation theory on reducing the risk of skin cancer as well as the ones performed by McGowana\[[@ref27]\] and Bassett.\[[@ref28]\]

Overall, each individual has a unique understanding of experiencing a particular situation which might be in the opposite direction from one\'s health. In fact, the individuals' sensitivity in understanding a situation or disease is highly varied.\[[@ref29]\] If the individuals do not feel that they are vulnerable against a health threat, most probably they will not accept the suggested healthy behavior. Thus, perceived vulnerability can play a critical role in the individuals' intention to accept and continue the healthy behavior.

Regarding perceived severity, a statistically significant difference was observed between the two groups' scores before and after the intervention, which is in line with the studies performed by baghianimoghadam, McMath, McClendon, McGowana, and Bassett.\[[@ref24][@ref25][@ref26][@ref27][@ref28]\] Perceived severity refers to the individuals' beliefs and the mental effects of a disease or situation as well as the impacts it may have on their life affaires. In fact, these effects can be considered the problems they may create for the individuals.\[[@ref29]\] If the individuals believe that being exposed to health threats will be accompanied by average or high complications, the probability of accepting the healthy behaviors might increase to a great extent.

The findings of the current study revealed a statistically significant difference between the two groups' response costs scores before and after the intervention, which is in agreement with the studies performed by McMath, McClendon, and Lotfi.\[[@ref25][@ref26][@ref30]\] In fact, if the individuals believe that they are vulnerable against a health threat, the health threat is serious and accompanied by severe complications, and the costs of doing the health recommendations are quite inappreciable; they will most probably accept the healthy behavior.

Considering the self-efficacy scores, a statistically significant difference was found between the two groups before and after the intervention, which is consistent with the results of the studies conducted by baghianimoghadam, McClendon, Lin, and Mahler,\[[@ref24][@ref26][@ref31][@ref32]\] but in contrast with those by Bassett and Bastani.\[[@ref28][@ref33]\]

Bandura defines self-efficacy as the individuals' judgment of their capabilities for doing a particular task and according to his studies, since perceived self-efficacy acts as an independent part of the individuals' basic skills, it is an important component in their performance. Perceived self-efficacy is in fact the individuals' beliefs about their capabilities to act in the fields which empower them to control the events affecting their lives; therefore, perceived self-efficacy forms the foundation of the peoples' deeds.\[[@ref34]\]

The findings of the present study showed a statistically significant difference between the intervention group\'s response efficacy scores before and after the educational intervention, which is in agreement with the results of the studies by baghianimoghadam, McClendon, McGowana, and Lin,\[[@ref23][@ref24][@ref25][@ref26][@ref30]\] but on the contrary to those of the research by Bassett.\[[@ref28]\]

In general, individuals have limited stimulants for their behaviors unless they believe that desirable outcomes are obtained through what they do.\[[@ref34]\] This is in fact response efficacy which is considered as a major component in accepting the healthy behaviors. Considering the results of this study in comparison to those of the other studies, the present research has been quite successful in changing the scores of the constructs of the protection motivation theory in the intervention group.

In this study, no statistically significant difference was observed between the two groups' malaria preventive behavior scores before the intervention, while a significant difference was found in the intervention group after the educational intervention. Also, the difference between the two groups revealed to be statistically significant (*P* \< 0.001). These results are in line with those obtained by Baghiani Moghaddam as well as Ayi.\[[@ref24][@ref35]\]

In general, reducing the exposure to anopheles mosquitoes as well as their bites is one of the protective measures against being infected by malaria,\[[@ref36]\] which can be achieved by several preventive behaviors. The results of the present study also showed education based on this theory to be highly effective in malaria preventive behaviors. Overall, healthy behavior is the main focus of health education, in a way that health education is not complete without providing appropriate healthy behaviors.\[[@ref37]\] The findings of this study showed the positive effects of the protection motivation theory on changing malaria preventive behaviors in the intervention group.

Considering the items of malaria preventive behaviors checklist, a significant difference was observed in the intervention group regarding using bed nets (*P* \< 0.001), using nets on doors as well as windows (*P* \< 0.001), lack of pits and pools around the house (*P* \< 0.001), lack of trash around the house (*P* \< 0.001), undamaged bed nets (*P* \< 0.001), and undamaged nets on doors and windows (*P* \< 0.001) before and after the intervention. However, non-significant difference was observed in existence of roofed abandoned places in both groups, before and after the intervention. These differences are due to the effect of the educational intervention based on the protection motivation theory on malaria preventive behaviors. Nevertheless, no significant difference was found in the intervention group regarding the existence of roofed abandoned places near the place of living before and after the intervention, which might result from spending considerable financial resources for destroying the roofed abandoned places and constructing new buildings instead of the old ones. These findings are in line with those of the studies conducted by Rostamipour Dolatabad\[[@ref23]\] and Geounuppakul;\[[@ref38]\] of course, a statistically significant difference was observed in the intervention group regarding the lack of roofed abandoned places and not keeping animals near the house in the study by Rostamipour Dolatabad. According to the evidence, the present study has been successful in changing the majority of the variables of malaria preventive behaviors checklist.

Considering the results of the present study, other similar interventional studies, and Homusou\'s research,\[[@ref39]\] one can conclude that in the people who do not perform malaria preventive behaviors, the goal of malaria preventive behaviors and controlling as well as eliminating the disease can be achieved by health education based on the scientific evidences, through appropriate models and theories, and strengthening as well as full support of the individuals.

A limitation of the present study was that written educational aids could not be used since most of the subjects' were illiterate. Also, follow up was just 2 months and not followed up in long periods of time for the durable measuring.

CONCLUSIONS {#sec1-5}
===========

Since the findings of the current study showed a significant difference between the intervention group\'s mean scores of preventive behaviors and the constructs of the protection motivation theory before and after the intervention, the educational intervention based on the protection motivation theory has been effective in the rural households of Ghale Ganj. The study results suggest that protection motivation theory could be used in order to attract the cooperation of the individuals living in malaria risk areas in doing malaria preventive actions and train such individuals to do environmental actions as well as personal protections for preventing malaria. Further studies are also recommended to be performed on using this theory for preventing malaria in other groups, such as students.
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